In present study, biomass and carbon accumulated in different tree species plantations after 25 year age of planting in entisol soil was evaluated. Plant attributes viz MAI diameter, MAI height, AGB and BGB and total biomass of trees exhibited significant variations among tree species however, A. lebbeck was found to have highest MAI diameter while E. globulus scored the highest MAI height among all other trees of investigation. Total biomass was found maximum 30.16 q/tree followed with 16.66 q/tree in A. lebbeck and E. globulus respectively as compared to average biomass of all tree species (8.15 q/tree). The performances of D. indica and D. sissoo were poor as they rendered less biomass in entisol soil. Total carbon stocks of plantation was estimated highest (942.50 t/ha) in A. lebbeck followed by E. globulus (520.62 t/ha), T. arjuna (143.12 t/ha), A. indica (106.87 t/ha) etc.
INTRODUCTION
Trees play a vital role in mitigating the diverse effects of environmental carbon degradation and on reducing global warming. Trees promote sequestration of carbon into soil and plant biomass. Therefore, tree based land use practices could be viable alternatives to store atmospheric carbon dioxide due to their cost effectiveness, high potential of carbon uptake and associated environmental as well as social benefits 1 . But due to large scale deforestation of natural vegetation has reached 5.2 million hectares in the past ten years 2 has impaired the carbon sequestration capacity of the biosphere. Moreover the release of inactive carbon from consumption and burning of fossil fuels through power industries has led to a considerable increase of C in the atmosphere 3 . To prevent global warming, it is legally imperative to lowered C either by reducing emissions or by enabling the storage of carbon in the terrestrial ecosystems.
As forests maintain over 86% of the terrestrial carbon stock on earth during photosynthesis and storing excess carbon as biomass, an accurate estimate of forest carbon storage including natural forests, plantations, grass lands etc. separately for different forests of various locality, will be of great significance to the research on the productivity of terrestrial ecosystem, carbon cycle and global warming. Generally predictions of the sequestration rate of different tree species cannot be made, since growth and sequestration depends on local climate, soil factors and management. The rate of carbon sequestration depends on the growth characteristics of the tree species, the conditions for growth where the tree is planted, and the density of the tree's wood 4 . Over last 20 years, plenty of researches focusing of the carbon storage, carbon density and carbon sink function of forest ecosystem have been made by many countries 5 .
Entisol soil occupies 18.76 percent in Chhattisgarh state and 5.15 percent in Bilaspur district is categorized as waste land because it only supports pastures due to nutrient deficiencies and adverse physical properties. After tedious efforts only few tree species survives in bhata land. In the present study, 25 year old forest plantations were selected to assess the magnitude of biomass and carbon storage by different species with objective to evaluate the potential tree species for bhata land (entisol) rejuvenation. In order to understand how carbon sequestration patterns vary among plantation types, the carbon stock in eight tropical plantations using non-destructive method. The present study was carried out in Chakrabhatha Plantation Block of Bilaspur district during the year 2015. The whole plantation extent in over 100 ha with Kala siris (Albizia lebbeck), Neem (Azadirachta indica), Shisham (Dalbergia sissoo), Nilgiri (Eucalyptus globulus), Aonla (Emblica officinalis), Arjun (Terminalia arjuna), Peltaphorum (Peltophorum ferruginium) and Karanj (Deris indica) species in 4 x 4m distance accommodating 625 plants per hectare. After survey of the entire area, trees were enumerated according to diameter at breast height (1.37 m) in 50 x 50 m sample plots. Total 156 trees were considered for each species in order to determine diameter at breast height and height and divided with the age of plantation for the calculation of Mean Annual Increment diameter (MAID) and Mean Annual Increment height (MAIH) by using measuring tape and Abney's level.
MATERIALS AND METHODS

Experiment
Volume of the tree was measured by the formula
Where, V= volume of the tree in m 3 , r= radius of the trunk in m, h = Height of the tree. As very less taper was observed in trees, hence average volume was estimated by using above formula.
AGB (Above ground biomass) includes the all living biomass above the soil. AGB are calculated by multiplying volume to the green wood density of the tree species.
Where, AGB= Above Ground Biomass, V= Volume of the tree in M 3 and D= Wood Density of species. Wood density is used from global wood density database 6 . The standard average density of 0.6 g/cm 3 is applied wherever the density value is not available for tree species.
BGB (Below Ground Biomass) has been calculated by the multiplying the AGB by 0.26, as per factor prescribed by Hangarge et al. In present study, we have calculated carbon with assumption, that any tree species contain 50% of its biomass 8 
.
Carbon storage = Biomass* 50% ... (5) The data were statistically analyzed by analysis of variance at P, 0.05 level using SPSS software.
RESULT AND DISCUSSION
MAI diameter and MAI height were significantly varied among tree plantations in entisol soil ( ). The wood density recorded lowest in P. feruginum (0.6 g/ cm 3 ) (Fig.1) .
AGB of tree species in entisol soil is depicted in table-2, indicates that A. lebbeck and E. globulus species accumulated 17.71 q and 7.01 q higher AGB respectively as compared to the average biomass of all the species (6.22 q/tree) under studied. AGB shown by D. sissoo and D. indica were 1.37 q and 2.16 q/tree, which is lowest in the present investigation. Similarly BGB was also found highest in A. lebbeck (6.23 q/tree) followed by E. globulus (3.43q/tree) as compared to average BGB of all species (1.68q/tree). TB of A. lebbeck estimated to be highest (30.16 q/tree) while the lowest biomass was observed in D. indica because of the poor growth in entisol soil. The fast growing tree species viz. A. lebbeck and E. globulus produced higher biomass than other species of present study. This was in confirmation of the results of Kaul et al. 9 , who have reported the higher annual biomass in Eucalyptus and Poplar due to its fast growth and rapid storage of carbon. Similarly, Pandya et al.
10 also reported Data on stored C in tree species in different plantations is depicted in table 2 revealed that C storage was strongly correlated with the diameter, height and biomass of the tree species and strongly positive R 2 = 0.98, 0.796 and 1 respectively (Fig. 2,  3 and 4) . Higher the biomass, C storage would be more in wood. As in present study, biomass of tree varied greatly in entisol soil and only two species namely A. lebbeck and E. globulus exhibited good yearly growth and thereby higher biomass than other species, results highest C storage 15.08 q/tree and 8.33 q/tree respectively, due to higher yearly C storage. The same attribute was calculated 1.37 q/tree in P. ferruginum, 1.71 q/tree in A. indica and 2.29 q/tree in T. arjuna and minimum of 0.86 q/tree in D. indica. This results concord with the findings of the other workers 4, 11, 12 . Estimated C storage in one hectare plantation (Fig. 5) reveals that more than 942 t C could be stored through planting of A. lebbeck in one hectare area and 520. 62 t C/ha by E. globulus at the age of 25 year in entisol soil. A. indica, E. officinalis and T. arjuna found to have potential to fix C in range between 101 -143 t/ha when selected for field plantations in wasteland such as entisol. Similar results was also propounded by Sohrabi et al. 13 , depicts variations in AGB and C stocks in different tree plantations. The value of AGB and C stocks was comparatively lower in species planted in entisol soil except A. lebbeck, E. globulus and T. arjuna than others findings 14, 15 , might be due to poor growth rate of the tree plantations in this site. The C storage potential depends on the growth performance and biomass accumulation of the species, therefore these attributes may be considered for choosing tree species for plantations in different sites.
